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Method of, and Apparatus for manufacturing Elements 

The present invention is concerned with a method of manufacturing small 
elements. The preferred embodiments of the invention are particularly suitable 
for the manufacture of small (chip scale) components or microcomponents. The 
typical chip-scale component size is in the range 0.2mm to a few mm with 
features of down to 0.01mm. The term microcomponent is typically used to 
describe components which are not visible without the use of an optical 
microscope (e.g., typically within size range of 10" 4 and 10' 7 metres). Micro- 
components may be used in micro-structural devices. 

Electronic microcomponents are typically made as arrays of components on a 
silicon substrate. It is more efficient to make a number of elements on the same 
substrate. The processes for creating an array of elements are well known and 
include, for example, photolithography. The microcomponents are formed as an 
array of connected elements which are separated from each other before being 
used. 

US 5,824,595 discusses a method in which an array of electronic elements are 
created-on a silicon substrate, and the elements are separated from each other 
by etching of the substrate. 

A problem with the etching process disclosed in US 5,824,595 is that separate 
elements end up loose having been etched from the carrier. Due to their small 
size, they are prone to clump together and are difficult to separate without 
damage. There is therefore a low yield. For example, the typical yield for the 
separation of cross-shaped gold bonding preforms of the type shown in figure 1 
and used to provide an electrical connection from a semiconductor to. other 
components is only about 20%. Another problem is that any traceability of 
individual elements is lost when the elements are separated. 
The present invention provides method and apparatus as defined in claims 1 , 4, 8 
and 9. 

Preferred embodiments of the present invention allow one to remove components 
or elements one at a time in a controlled and/or controllable manner. This means 
that it is possible to prevent the formation of a mass or conglomerate of mixed up 
components. 
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Traceability of individual elements is also improved as the array format is kept 
right up to the point where an individual part or element is used. This means that 
a user or a system can determine and/or monitor which particular element or 
component is taken from where and then where it is placed. 
5 A preferred embodiment of the invention will now be described, by way of 
example only, with reference to the attached figures in which: 
Figure 1 illustrates a plan view of a portion of an array of elements prior to the 
separation into discrete components; 

Figure 2 illustrates a method for manufacturing the array of electronic elements of 
10 figure 1; 

Figure 3 is a schematic plan view of an array of elements having a pick-up tool 
positioned over one of the array's elements; and 

Figures 4a to 4d illustrate a separation method embodying the invention for 
separating an element from the array of figures 1 or 3 using the pick-up tool. 

1 5 Figure 1 illustrates an array 1 of gold bonding preforms 2 of the type used to 
provide an electrical connection from a semiconductor die to other current 
components. Each preform 2 has a Maltese cross like shape with the ends of 
each cross being connected by a tab 3 to a framework 4 which holds the 
elements 3 in place until they are separated from the framework. 

20 An array 1 of connected components 2 may be (see figure 1) made by deposition 
on a sacrificial substrate 5 (see figure 2). First a metal seed layer of, for 
example, gold is vacuum deposited on a sacrificial substrate of, for example, 
silicon. A pattern matching the desired shape of the inter-connected array of 
components (see figure 1) is defined in the seed layer by photolithography and/or 

25 chemical etching. A conductive material such as gold is then deposited in the 
defined pattern in the seed layer by electroplating through a photoresist mask. 
This is a known process. 

In the known processes such as that described in US, 5,824,595 the individual 
elements in the array of elements are then separated by a chemical etching 
30 processes. This results in a jumble of elements and the disadvantages 
discussed above. 
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in the embodiment of the invention illustrated in figure 3, the element 2' to be 
separated from the array 1 is positioned on an insulating area 7 underneath an 
electrically conductive pick-up tool 8. The pick-up tool 8 is brought into contact 
with and grips the selected element 2. An electrical current is then passed 

5 through the pick-up tool 8 and element 2' to the element holder or framework by 
way of tabs 4 holding the element in the array. The current heats up the tabs 3 
thereby causing them to melt and free the element 2\ The pick-up tool 8 then 
lifts the separated element 2' from the array 1 . The pick-up tool 8 may then place 
the element 2' in an element store or directly on a structure or component of 

10 which the element is to form a part. 

The invention is concerned with the selective and controllable application of 
energy to selected tabs so as to allow the separation of a selected or selected 
elements from an array of inter-connected elements. In an alternative 
embodiment of the invention having non-conductive tabs, the tabs may be 
15 removed, for example, by laser ablation. 
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Claims 

1 . A method of manufacturing a number of discrete elements, comprising the 
steps of manufacturing an array of said discrete elements wherein each 

5 element is attached to a supporting structure and/or at least one other 

element by a support tab, and selectively removing or breaking the tab or 
tabs supporting a particular element or particular elements. 

2. A method according to claim 1 wherein the tab or tabs are electrically 
conductive and are removed or broken by passing, a current therethrough. 

10 3. A method according to any preceding claim wherein the tab or tabs are 

removed or broken by laser ablation. 

4. Apparatus for separating a selected element or selected elements from an 
array of inter-connected elements including a first portion capable of 
removing or breaking the connection or connections between a selected 

15 element and its neighbouring element or elements, and a second portion 

capable of picking up or otherwise removing the selected element or 
elements. 

5. Apparatus according to claim 4 wherein the second portion includes 
means for applying energy to the connection or connections. 

20 6. Apparatus according to claim 5 including means for causing a current to 

flow through the connection or connections. 

7. Apparatus according to claim 5 or claim 6 including means for laser 
ablation of the connection or connections. 

8. Method substantially as hereinbefore described with reference to the 
25 attached figures. 

9. Apparatus substantially as hereinbefore described with reference to the 
attached figures. 
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